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On-shelf nutrition labelling systems in supermarkets, such as the Guiding Stars system, are intended to provide consumers with simple, standardized nutrition information to support more informed and healthier
food choices. Policies that support the provision of simplified nutrition
labelling systems may encourage consumers to make positive shifts in
food-purchasing behaviors.
The shifts in consumer food-purchasing patterns observed in our study
after the introduction of the Guiding Stars system in supermarkets
translated into measurable nutritional benefits, including more items
purchased with slightly less trans fat and sugar and more fiber and
omega-3 fatty acids.
This study is one of the first to report the positive impact of an onshelf nutrition labelling system on supermarket sales and revenues—
key information that was specifically requested by the US National
Academies, as such labelling interventions may be more sustainable if
they lead to higher revenues.

Context: Providing a nutrition rating system on the front of food packages
or on retail shelf tags has been proposed as a policy strategy for supporting
healthier food choices. Guiding Stars is an on-shelf nutrition labelling system
that scores foods in a supermarket based on nutritional quality; scores are
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then translated into ratings of 0 to 3 stars. It is consistent with evidenceinformed recommendations for well-designed labels, except for not labelling
0-star products. The largest supermarket retailer in Canada rolled out the
Guiding Stars system in supermarkets across Ontario, Canada. The aim of
our study was to examine the extent to which consumers respond to an onshelf nutrition labelling system in supermarkets to inform current and future
nutrition labelling policies and practices.
Methods: Capitalizing on a natural experiment, we conducted a quasiexperimental study across 3 supermarket banners (or “chains”) in Ontario,
one of which implemented the Guiding Stars system in 2012. We used aggregated supermarket transaction data to test the effect of Guiding Stars on the
nutritional quality of food purchases in intervention supermarkets relative to
control supermarkets. We also conducted exit surveys among 783 randomly selected shoppers from intervention and control supermarkets to assess consumer
awareness, understanding, trust, and self-reported use of the labelling system.
Findings: Relative to control supermarkets, shoppers in intervention supermarkets made small but significant shifts toward purchasing foods with higher
nutritional ratings; however, shifts varied in direction and magnitude across food
categories. These shifts translated into foods being purchased with slightly less
trans fat and sugar and more fiber and omega-3 fatty acids. We also found increases in the number of products per transaction, price per product purchased,
and total revenues. Results of the exit surveys indicate a modest proportion of
consumers were aware of, understood, and trusted Guiding Stars in intervention supermarkets, and a small proportion of consumers reported using this
system when making purchasing decisions. However, 47% of shoppers exposed
to Guiding Stars were confused when asked to interpret the meaning of a 0-star
product that does not display a rating on the shelf tag.
Conclusions: This study demonstrates support for policies promoting on-shelf
nutrition labels designed according to evidence-informed principles, but policymakers should move forward with caution when investing in such systems until
research has confirmed optimal label design, clarified the mechanisms through
which dietary intake is improved, and assessed associations with nutritionrelated health outcomes.
Keywords: nutrition policy, food environment, food labelling, population
health intervention research.

P

oor diet is now a leading risk factor for chronic disease
and premature death in Canada, the United States, Australia,
and Europe.1-4 Promoting healthy food choices is a critical
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component of a public health strategy to reduce the risk of nutritionrelated chronic diseases.5 Although individual-level strategies for changing food choices can be effective for some, the increasing prevalence of
nutrition-related chronic diseases suggests there is an urgent need to promote environments that support healthier food choices at a population
level.5,6
Nutrition labels are one tool to support consumers in making more
informed and healthier food choices. The World Health Organization
considers nutrition labelling an essential part of its global strategy on
diet, physical activity, and health.5 Front-of-package (FOP) nutrition
labels are a relatively new point-of-sale strategy intended to provide
a simple, standardized nutritional summary of the product that is
located in a consistent and prominent position on the front of food
packages. In many countries, including Canada, the United States, and
most of Europe, FOP nutrition labels are not specifically regulated and
environmental scans have identified hundreds of proprietary systems
in the marketplace developed by food manufacturers, retailers, and
nonprofit organizations.7-9 The existence of multiple FOP systems in
the marketplace creates confusion and limits their effectiveness to help
consumers evaluate and compare the nutritional profiles of foods.10-12
Moreover, most labelling systems use varying industry established
nutrition criteria to rate and qualify products that carry their FOP label
rather than objective science-based nutrition criteria consistent with
government recommendations. As a result, FOP labels are often applied
to foods of dubious nutritional quality.13
At least 12 countries, including the United Kingdom, Chile, Ecuador,
and Australia, have now developed government-sponsored FOP nutrition labelling systems that are consistent with some science-based
principles for well-designed labels.14-18 The goal of these tools is to
increase the proportion of consumers who notice, understand, and use
nutrition information to make healthier food choices for themselves and
their families.19 Evidence from cross-sectional and experimental studies, as well as 2 reports from the US National Academies of Sciences,
Engineering, and Medicine (the National Academies; formerly known
as the US Institute of Medicine),9,20-27 indicate the efficacy of simplified point-of-sale labels using easy-to-understand graphics or symbols
and demonstrate few differences in understanding among socioeconomic
subgroups. The evidence reviewed by the National Academies also suggests that consumers prefer an ordinal rating system over a single icon,
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and over multiple nutrient rating systems, which are seen to provide
too much information.9,20 Finally, the National Academies recommends
a “universal” or standardized nutrition labelling system that is displayed on all products in a supermarket, in a consistent location and
format, that comes from a trusted source, and is supported by ongoing promotion. However, the National Academies’ recommendations
are untested and few studies provide evidence on the impact of FOP
nutrition labels on actual food purchases in real-world settings. Therefore, it remains unclear which format of FOP labels is most effective for
grabbing consumer attention and for supporting rapid comprehension
and application of nutrition information when making food-purchasing
decisions in a supermarket. It is critical to better understand how consumers respond to FOP nutrition labelling systems in actual food retail
environments, as several governments have recently implemented or announced their intentions to implement changes to national nutrition
labelling legislation.14,15,17,28-30
Some of the National Academies’ principles for FOP labels have been
applied in retail settings in the form of labelling systems that display
nutrition ratings on product shelf tags, next to the price. Because
shoppers typically use shelf tags to obtain pricing information, little
additional effort is required to locate nutrition information. Although
studies from the 1980s examining on-shelf nutrition labels generally
found limited impact of these systems on consumer understanding
and use, characteristics of both the nutrition labelling programs
and the evaluations for these labelling programs were weak in their
design.31,32 Most studies examined small-scale interventions that
were not implemented storewide, evaluated the effect on the sale of
healthier products only (eg, vegetables), and assessed self-reported
measures of consumer use, rather than using objective measures (eg,
supermarket transaction data) to measure changes in actual purchasing
patterns. In addition to these constraints, results of 2 reviews examining
on-shelf nutrition labelling systems in retail settings indicate the lack
of an accompanying education or promotion campaign as a possible
explanation for their limited impact on consumers’ food-purchasing
behaviors.31,32
Currently, one on-shelf labelling system (NuVal) is being used
storewide in a large number of supermarkets in regions of the United
States, and one system (Guiding Stars) is being used in both Canada
and the United States.33,34 We found 4 US studies examining the effect
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of these 2 systems on food purchases.35-38 An evaluation of the NuVal
system, which rates the nutritional profile of a food on a scale of 1
to 100, examined supermarket transaction data from 535,000 shoppers at a major supermarket banner (or “chain”) in the United States.
Results indicate the system had a small but significant shift toward
products purchased with a higher NuVal nutritional rating.35 When
examining the Guiding Stars system using store-level transaction data
from 168 stores in 5 US states, Sutherland et al36 found that 24.5% of
products purchased before the Guiding Stars system was implemented
earned a star rating and the proportion of starred purchases increased
to 25.0% and 25.9% at 1- and 2-year follow-ups. Cawley et al37 examined changes in sales following Guiding Stars implementation in
150 stores of a single supermarket chain in the United States. They
found that approximately 1-year after implementation, sales of foods
with 0 stars declined by 8.3%, while sales of foods with ratings of 1,
2, and 3 stars did not change. The share of starred items purchased
increased by 1.4% but overall sales declined. Neither study included
control supermarkets without the labelling system, a large concern
given the secular influences affecting food purchases. To overcome this
issue, Rahkovsky et al38 compared sales of ready-to-eat cereals in supermarkets with and without the Guiding Stars labelling system 1 year
before and 20 months after implementation using Nielson Scantrack
data.Results indicated that the market share of ready-to-eat cereals with
1, 2, and 3 stars significantly increased by 1.2%, 0.9%, and 0.5%, respectively, while market share of 0-star cereals decreased by 2.6% in stores
with the Guiding Stars system relative to stores without the system.
The authors found that purchasing of 0-star cereals was higher among
lower-income consumers in stores with and without the Guiding Stars
ratings.
To date, no studies in Canada and few studies internationally have
examined the extent to which shoppers respond to FOP or on-shelf nutrition labelling systems in actual supermarkets. This evidence is important
for informing nutrition communication strategies as well as nutrition
labelling policies and practices. With this in mind, the objectives of this
study were to use a large natural experiment to extend the current evidence by investigating the impact of the Guiding Stars on-shelf nutrition
labelling system on consumer purchasing behaviors across all food categories in supermarkets in Canada relative to comparison supermarkets
without the labelling system, to capture the measurable nutritional effect
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of the labelling system on food purchases, and to examine the mechanisms underlying the expected changes in shoppers’ food-purchasing
patterns. The specific aims were to analyze store-level transaction data to
assess the effect of the Guiding Stars system on food purchases overall and
within 11 broad food product categories, on the nutritional quality of
food purchases, and on supermarket revenues. Moreover, survey data from
supermarket shoppers were collected to test differences in awareness,
understanding, trust, and self-reported use of the Guiding Stars system,
as well as to assess support for on-shelf nutrition labelling systems in
supermarkets.

Methods
Guiding Stars On-Shelf Nutrition Labelling
System
Guiding Stars is a US-based system that was adapted for Canada by an
independent scientific panel with no associations to the grocery or food
industry, and is administered by the Guiding Stars Licensing Company.39
The Guiding Stars system rates the vast majority of foods, both fresh and
packaged, based on nutritional quality. However, alcohol, medical foods,
natural health products, infant formula, and food items containing fewer
than 5 calories per manufacturer-specified serving size (eg, water and tea)
are not rated under the Guiding Stars system. The underlying algorithm
generates scores for fresh and packaged food and beverage products based
on nutrient density per 100 kcal. Points are credited for vitamins, minerals, omega-3 fatty acids, fiber, and whole grains, and points are debited
for trans and saturated fats and added sodium and sugars; scores are then
translated into ratings of 0 to 3 stars.40,41 Products earning ratings of 1 to
3 stars have the corresponding star symbols displayed on the shelf tag beside the price (Figure 1). Zero-star items that do not meet the nutritional
requirements for a star rating do not receive a rating or symbol on the label. With the exception of not labelling products earning a 0-star rating,
the Guiding Stars system is consistent with the National Academies’ recommendations for a well-designed FOP nutrition label,20 and it has the
potential to help consumers make more informed and nutritious food
choices.
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Figure 1. Guiding Stars On-Shelf Nutrition Label [Color figure can be
viewed at wileyonlinelibrary.com]

Implementation of the Guiding Stars System
in Supermarkets in Canada
Loblaw Companies Limited (Loblaw) purchased the rights to the Guiding Stars system for Canada. Loblaw is the largest supermarket retailer in
Canada, with a 29.9% market share, serving approximately 14 million
shoppers per week in more than 1,000 supermarkets across Canada.42
Therefore, as a population health intervention, implementation of a
labelling system throughout Loblaw supermarkets provides a direct and
ongoing means to reach a large number of Canadians. In Ontario, Canada,
Loblaw operates 345 supermarkets under 13 supermarket banners,
including Loblaws, Zehrs, and Real Canadian Superstore (Superstore).
Loblaw first implemented the Guiding Stars system in all Loblaws supermarkets in Ontario in August 2012, and all other Loblaw supermarket
banners (eg, Zehrs, Superstore) in Ontario in March 2013, prior to implementing the system across all Loblaw supermarkets in Canada in September 2014. In-store educational and promotional materials, including
brochures and aisle signage, were displayed as the Guiding Stars system
rolled out across supermarkets. Researchers did not have any involvement or control over the implementation of the Guiding Stars system in
supermarkets.
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Research Design and Data Sources
Since Loblaw first implemented the Guiding Stars system in the Loblaws
supermarket banner in Ontario, it enabled a pretest-posttest design
with a control group. Transaction data were acquired from Loblaw for
all Loblaws (intervention condition) and Zehrs and Superstore (control
conditions) supermarkets in Ontario, Canada both before and after the
Guiding Stars system was implemented in Loblaws supermarkets. We
aggregated the transaction data at the level of each supermarket store
location for each day, and refer to these data in this paper as the supermarket transaction data. In addition to the supermarket transaction
data, we conducted exit surveys with shoppers in Loblaws (intervention
condition) and Zehrs (control condition) supermarkets in Ontario (after
the Guiding Stars system was implemented in Loblaws supermarkets,
but before it was implemented in Zehrs) to assess consumer awareness,
understanding, trust, and self-reported use of Guiding Stars, as well as
demographic and socioeconomic information.
According to Loblaw, Zehrs and Superstore supermarkets in Ontario
are appropriate comparisons for Loblaws supermarkets as they are the
most comparable Loblaw supermarket banners in terms of customer
demographics, product profiles, and store layout. The geographic areas
served by these Loblaw supermarkets across Ontario range from urban
to rural areas with a median income of $59,017 (SD = $24,033), an
employment rate of 59.3% (SD = 16.0), and 13.1% without a secondary
school diploma.43

Supermarket Transaction Data
Supermarket transaction data were provided by Loblaw to the research
team for all 44 Loblaws, 44 Zehrs, and 38 Superstore supermarket store
locations in Ontario. For each location, all transactions were observed
for the period of June 1, 2012, to July 30, 2013. The data set includes
more than 145 million transactions—all transactions before and after
the Guiding Stars system was implemented in Loblaws supermarkets on
August 10, 2012. The transaction data consist of each single food and
beverage item sold in the supermarkets, and they provide key purchase
variables describing the time and date of purchase, supermarket name
and location, and the Universal Product Code (UPC), weight, price, and
quantity of each item purchased.
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Nutrition and Guiding Star Ratings Database
The transaction data were further supplemented by a food and nutrient
database provided by Guiding Stars Licensing Co. that reports UPClevel nutrition information and star ratings for more than 55,000 fresh
and packaged products offered for sale in Loblaw supermarket banners,
including Loblaws, Zehrs, and Superstore stores. Standardized nutrition
information on each product was updated weekly and includes energy
(kcal), total fat, trans and saturated fats, fiber, omega-3 fatty acids, sugar,
and sodium by product serving size.

Exit Surveys
We conducted exit surveys with shoppers from Loblaws (intervention
condition) and Zehrs (control condition) supermarkets in Ontario over a
3-week time period in February 2013. These data allow for examinations
of consumer awareness, understanding, trust, and self-reported use of
the labelling system 6 months after the introduction of the Guiding
Stars system in intervention supermarkets in Ontario, as they are factors
associated with using a label in purchasing situations, as well as enable
a between-group comparison with shoppers in control supermarkets
without the label.

Measures and Analysis
Supermarket Transaction Data
Outcome Measures. The first set of outcome measures includes the
changes in the stars per product (ie, UPCs) purchased and per serving purchased. Differences between each star level represent incremental changes in the overall nutritional density of foods and beverages. The second set of outcome measures includes changes in the
calorie and nutrient content (eg, sugar and sodium) in one serving of
the product that was purchased. Lastly, the quantity of products purchased per transaction, the price per product purchased, and the total revenue by store were examined. These outcomes were examined
across all food purchases, as well as separately by 11 food product
categories.
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Analyses. For the two sets of outcome measures, a standard
difference-in-differences approach was used to take advantage of the
panel structure of the data. The unit of observation is a “store-day.”
Additionally, for each outcome variable, the mean quantity of products
purchased per transaction was calculated, as well as the share of products purchased with each star rating, the number of stars per product
purchased, the price per item purchased, and the calorie and nutrient
content in one serving of each item that was purchased. The effects of
the Guiding Stars system were tested, while controlling for seasonality
and other influences, using the following regression equation:
 
log Yjt = βTjt + μ j + δt + εjt
Because each outcome variable, indicated by Yjt , was expected to change
proportionately, natural log transformations for each of the outcome
variables were used (adding 0.01 x mean of the outcome variable to
prevent taking the log of zero). This permits interpreting the coefficients
as the percentage change in the mean of the outcome variables due to
the implementation of the Guiding Stars labelling system. The first
difference, controlling for time invariant differences across stores, is
accounted for by store fixed effects, μj . The second difference, controlling
for common time trends, is accounted for by week and day of week fixed
effects, δ t . The variable “ε jt ” is an unobserved shock. The variable of
interest is Tjt , which is equal to “1” for the intervention supermarket
banner implementing Guiding Stars, in the postimplementation period
(eg, after August 10, 2012). Technically this is an interaction term,
where the noninteracted supermarket banner values are subsumed in the
store fixed effect and the noninteracted postimplementation is accounted
for with the week fixed effects. Since time-invariant factors are absorbed
by the μj , and since all nonlocal time varying factors are fully explained
by the δ t , identification is possible based on the relative consumption
change in intervention supermarkets with the Guiding Stars system
relative to those control supermarkets without the system. This approach
was used to assess transactions overall, as well as to examine transactions
across 11 food categories adapted from those used in the What We Eat in
America dietary intake component of the National Health and Nutrition
Examination Survey and the Canadian Nutrient File.44,45 Standard errors
are clustered by store. The main analyses use transactions from June 1,
2012, to February 28, 2013, with Zehrs supermarkets in Ontario as
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the control group. As a robustness check, Superstore supermarkets in
Ontario were examined as an alternative control group.

Exit Surveys
We conducted surveys with supermarket shoppers outside of 4 intervention supermarket stores in the Greater Toronto Area in Ontario
that implemented the Guiding Stars system, and 4 control supermarket
stores in the Region of Waterloo in Ontario that had not implemented
the system. Participating supermarkets were selected by matching on
area-level affluence and population density to reduce the likelihood
of differences across conditions. Eligible survey respondents included
adults over the age of 18 years who reported purchasing food and/or
beverage products at the supermarket. A total of 789 supermarket shoppers were recruited, approximately 100 in each of 4 intervention and
4 control supermarket stores. Six individuals were excluded from the
final sample due to not meeting study inclusion criteria, for a final
sample size of 783 (n = 401 at the intervention supermarkets and
n = 382 at the control supermarkets). According to the American Association for Public Opinion Research Response Rate 4 criteria,46 the
response rate was 19.8% at the intervention supermarkets and 20.4%
at the control supermarkets; this was not significantly different between
conditions.
Protocols. Supermarket shoppers were approached and invited to participate in the survey upon exiting the supermarket using a standard
intercept technique. Eligibility for the 10-minute survey was established
through a brief screening tool. Exit surveys were conducted simultaneously at the study sites between 10 am and 7 pm by different interviewer
teams to avoid time-related effects. Participants received a $5 gift card
as remuneration for their time.Visual scans were conducted each day
prior to data collection to confirm the presence of star ratings on shelf
tags in intervention stores and the absence of these tags in control stores.
These procedures were approved by the Research Ethics Board at the
University of Toronto. Verbal informed consent was obtained from all
participants before completing the survey.
Survey measures. The exit survey included national and previously
published survey items assessing sociodemographic factors, including
age, gender, education level, ethnicity, and perceived weight status,
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as well as shopping and label use habits, and perceived and objective
nutrition knowledge.47-50 Adapted from measures applied in previous
evaluations of nutrition interventions in supermarkets,32,51 the primary
outcome measures were unprompted consumer awareness (“Did you notice a symbol on the shelf tag located underneath the product beside
the price?” and, if yes, “Can you describe what you saw?” A correct
response included a reference to “stars.”); understanding (“Can you please
tell me what the symbol means?” A correct response included a reference
to “health” or “nutrition” or “diet.”); and self-reported use (“Did you use
the symbol to help you decide on food purchases today?”). Trust of the
Guiding Stars system was also measured by showing participants an
image and asking, “On a scale of 1 to 5, where 1 is not trustworthy
and 5 is extremely trustworthy, please tell me the extent to which you
trust the Guiding Stars symbols on shelf tags for providing food and
nutrition information.” Toward the end of the survey, “understanding
of zero stars” (eg, no rating on the shelf tag) and “support for on-shelf
nutrition labels” were assessed. To measure consumers’ understanding
of zero stars, participants in intervention supermarkets only were shown
an image of 3 breakfast cereals on a supermarket shelf and asked the
open-ended question: “If you had 3 similar types of food to choose from
of similar price, 2 carrying stars on the shelf tag and 1 without stars on
the shelf tag, what does the shelf tag without the stars mean to you?”
Correct responses included any one of the following: (1) the product
does not meet the nutritional requirements for stars, (2) the product has
not yet been rated, (3) the product contains fewer than 5 calories per
serving, or (4) the product does not qualify to be rated under the Guiding Stars system (eg, alcohol and medical foods). Support for on-shelf
nutrition labels was assessed among all participants in both intervention
and control supermarkets by asking participants, “On a scale of 1 to 5,
where 1 is strongly disagree and 5 is strongly agree, is it a good idea to
display symbols on shelf tags in supermarkets to inform consumers of
the healthfulness of products?”
Analysis. Descriptive statistics were generated for consumer characteristics and outcome variables; chi-square tests and t-tests were used to
compare consumer characteristics and outcomes between intervention
and control supermarkets. Awareness, understanding, and self-reported
use of the Guiding Stars system were treated as separate binary outcome
variables. Those who were not aware of Guiding Stars were assigned a
0 for understanding and use variables, and those who were aware of but
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did not understand Guiding Stars were assigned a 0 for the use variable.
Trust was measured using a 5-point scale (1 = not trustworthy to 5 =
extremely trustworthy) among shoppers in intervention supermarkets
exposed to the Guiding Stars system only.
The relative difference in the proportions of consumer awareness, understanding, and self-reported use were compared between stores in the
intervention and control conditions. Logistic regression models were
estimated to examine correlates of consumer awareness, understanding,
and use. A linear regression model was fitted to examine correlates of
trust, in which a higher score indicates a higher level of trust (range, 1–
5). Each regression model included the following covariates: age, gender,
education level, ethnicity, perceived weight status, household size, main
supermarket, shopping purpose, primary meal planner, primary shopper, use of the nutrition facts label, shopping for someone with health
conditions, time spent in store, and perceived and objective nutrition
knowledge. Similar to the conceptual model adapted from Grunert and
Wills19 depicting the underlying mechanisms of nutrition labelling systems, “understanding” the Guiding Stars system was also included as a
covariate in the regression model estimating trust. Moreover, “trust” was
included as a covariate in the regression model estimating self-reported
use of the Guiding Stars system. Because stores were matched by arealevel affluence, income was not included as an individual-level covariate.
All analyses were conducted using SAS version 9.3.

Results
Changes in Food Purchases by Star Rating and
in Supermarket Revenues
Table 1 presents summary statistics for the supermarket transaction
data between June 1, 2012, and July 30, 2013. These data indicate
that 49% of food purchased across the supermarkets have a 0-star rating, 10% a 1-star rating, 9% a 2-star rating, and 31% a 3-star rating.
Figures 2 and 3 depict the mean star rating per product purchased
and the mean revenue by supermarket banner, respectively, distinguishing transactions in intervention supermarkets from transactions in control supermarkets. The first bold vertical line at August 2012 corresponds to the introduction of the Guiding Stars system in intervention
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Table 1. Summary Statistics for Supermarket Transaction Data

Number of
transactions
Total fat (g)
Saturated fat (g)
Trans fat (g)
Sodium (mg)
Sugars (g)
Calories
Fiber (g)
Protein (g)
Omega-3 fatty
acids (mg)
Mean star rating
Number of 0-star
ratings
Number of 1-star
ratings
Number of 2-star
ratings
Number of 3-star
ratings
Share of 0-star
ratings
Share of 1-star
ratings
Share of 2-star
ratings
Share of 3-star
ratings
Mean price per
food product
purchased
Number of items
per transaction
Observations

Mean

Standard
Deviation

Minimum

Maximum

2,762.88

916.56

1.00

7,573.00

4.53
1.55
0.06
151.00
7.56
121.46
1.33
4.79
46.27

0.32
0.13
0.01
12.88
0.56
4.56
0.09
0.30
8.17

0.00
0.00
0.00
1.00
0.00
9.77
0.00
0.00
0.00

21.80
13.00
1.00
591.67
53.00
365.00
3.81
21.50
1,270.00

1.22
3.87

0.12
0.86

0.00
0.00

3.00
16.00

0.81

0.16

0.00

6.52

0.68

0.15

0.00

7.00

2.44

0.54

0.00

16.00

0.49

0.04

0.00

1.00

0.10

0.01

0.00

1.00

0.09

0.01

0.00

1.00

0.31

0.04

0.00

1.00

4.27

0.34

0.99

21.99

7.81

1.54

1.00

37.00

52,588

Summary statistics for “Total Items Purchased per Day,” “Revenues,” and “Revenues per
Day” were omitted to protect confidentiality.

1.30

1.25

1.20

1.15

1.10

September 2012

Control Supermarket
Banner 2

June 2013

-------

March 2013

Control Supermarket
Banner 1

December 2012

March 2013 - Implementation in Control Supermarket Banners

The first vertical line marks the introduction of Guiding Stars in the intervention supermarket banner in August 2012, and
the second vertical line marks its introduction in the control supermarket banners in March 2013. The averages are taken
after aggregating at the store-day level.

Intervention Supermarket Banner

June 2012

1.05

Star Rating per Product Purchased

August 2012 - Implementation in Intervention Supermarket Banner

Figure 2. Mean Star Rating per Product Purchased by Supermarket Banner, June 1, 2012, to July 30, 2013
[Color figure can be viewed at wileyonlinelibrary.com]
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September 2012

March 2013

Control Supermarket
Banner 1

December 2012

-------

Control Supermarket
Banner 2

June 2013

March 2013 - Implementation in Control Supermarket Banners

The first vertical line marks the introduction of Guiding Stars in the intervention supermarket banner in August
2012, and the second vertical line marks its introduction in the control supermarket banners in March 2013. The averages
are taken after aggregating at the store-day level.

Intervention Supermarket Banner

June 2012

Revenue

August 2012 - Implementation in Intervention Supermarket Banner

Figure 3. Mean Revenue by Supermarket Banner, June 1, 2012, to July 30, 2013
[Color figure can be viewed at wileyonlinelibrary.com]
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Table 2. Estimated Effect of the Guiding Stars System on the Log (Share

of Star Rating per Product Purchased [ie, UPC])
0-Star
Share
Supermarket
transaction
data
Observations
(store-day)

1-Star
Share

2-Star
Share

3-Star
Share

Star
Rating

−0.007** 0.020*** −0.019** 0.019*** 0.014***
(0.002) (0.004)
(0.006) (0.004) (0.003)
23,429

23,429

23,429

23,429

Clustered standard errors in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001.
Each reported coefficient estimate in this table is obtained from a separate regression. The
reported coefficient estimates correspond to the interaction term between the intervention
supermarket banner (Loblaws) and the intervention period (after August 10, 2012). Weekly,
day of week, and store fixed effects are included in each regression. Results are weighted by
Universal Product Code (UPC). The data compare intervention relative to control (Zehrs)
supermarkets from June 1, 2012, to February 28, 2013, with the postimplementation
period after August 10, 2012. The unit of observation is store-day. Results rounded to the
nearest thousandth.

supermarkets, and the second bold vertical line at March 2013 corresponds to the introduction of Guiding Stars in control supermarkets.
The figures show small but significant increases (relative to the extensive
seasonal variation) in both the mean star rating per product purchased
(see Figure 2) and the mean revenue (see Figure 3) in intervention
supermarkets after the implementation of the Guiding Stars system
in August 2012 relative to the other 2 control supermarket banners
without the Guiding Stars system. These increases disappear after the
other 2 supermarket banners also implemented the program in March
2013. Due to the limited data available prior to the implementation of
the Guiding Stars system in intervention supermarkets, our ability to
assess prior trends in purchasing patterns is limited. Nevertheless, in
Figures 2 and 3, the trends in purchasing patterns after the Guiding
Stars system is implemented in both control supermarket banners are
also similar.
Table 2 provides the results from the regression models used to estimate the effect of the Guiding Stars system in intervention relative
to control supermarkets on the mean share of products purchased with
each star rating, and star rating per product purchased. Each reported
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Table 3. Estimated Effect of the Guiding Stars System on the Log (Quantity of Products per Transaction), Log (Price per Transaction), and Log
(Total Revenues)

Supermarket
transaction
data
Observations
(store-day)

Number of Products
per Transaction

Price per
Transaction

Revenues

0.016**
(0.005)

0.013***
(0.002)

0.042**
(0.013)

23,429

23,431

23,431

Clustered standard errors in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001.
Each reported coefficient estimate in this table is obtained from a separate regression. The
reported coefficient estimates correspond to the interaction term between the intervention
supermarket banner (Loblaws) and the intervention period (after August 10, 2012). Weekly,
day of week, and store fixed effects are included in each regression. Results are weighted by
Universal Product Code (UPC). The data compare intervention relative to control (Zehrs)
supermarkets from June 1, 2012, to February 28, 2013, with the postimplementation
period after August 10, 2012. The unit of observation is store-day. Results rounded to the
nearest thousandth.

coefficient estimate in this table is obtained from a separate regression.
The reported coefficient estimates correspond to the interaction term
between the intervention supermarket banner and the intervention time
period (after August 10, 2012). Results of the supermarket transaction
data indicate that after the Guiding Stars system was implemented in
intervention supermarkets, the share of 1- and 3-star products purchased
significantly increased by 2.0% and 1.9%, respectively. This shift corresponds with a significant decline of 0.7% and 1.9% in the share of 0and 2-star products. Overall, the mean star rating per product purchased
significantly increased by 1.4% in intervention supermarkets relative to
control supermarkets, translating to a change in mean star rating of
1.22 to 1.24 stars per product purchased. However, because the star ratings are an ordinal measure, caution should be taken when interpreting
results beyond ordinality.
Table 3 presents results of the effect of the Guiding Stars system
on revenues in intervention as compared to control supermarkets. After
Guiding Stars was implemented in intervention stores, the mean number
of products per transaction increased by 1.6% and the mean price per
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product purchased also significantly increased by 1.3%, leading to a
total revenue increase of 4.2% relative to the control stores.
In a series of robustness checks, the analysis approach was repeated to
examine the effect of the Guiding Stars system by weighting UPCs by
the number of servings purchased (Online Appendix A), by including
transactions in intervention and control supermarkets only for 2 months
postintervention to ensure that asymmetric holiday effects did not drive
the results (Online Appendix B), and using Superstore supermarkets
in Ontario, instead of Zehrs, also without the Guiding Stars system
as an alternative control condition (Online Appendix C). All of these
analyses produced similar results as in the main specifications. Finally,
to ascertain that the results are not due to the difference in levels of the
main dependent variables and the assumption of proportional effects that
comes with the use of a log model, the specifications using levels instead
of logs were analyzed, producing similar results (Online Appendix D).

Changes in Nutritional Quality of Products
Purchased
Table 4 summarizes the results of the regression models estimating the
effect of the Guiding Stars system on the nutritional content of products
purchased. Overall, products purchased by consumers who were exposed
to the Guiding Stars system in intervention supermarkets contained,
on average, 3.5% (−0.002 g) and 1.5% (−0.11 g) less trans fat and
sugar, and 0.6% (0.01 g) and 4.5% (2.01 mg) more fiber and omega3 fatty acids, respectively, relative to those unexposed to the Guiding
Stars system in control supermarkets. However, there was no significant
impact on the number of calories or amount of sodium, fat, saturated
fat, or protein per product purchased (see Table 4).
As a robustness check, similar analyses were conducted to test the
impact of the Guiding Stars system on the nutritional content of a
product purchased per serving (Online Appendix E).

Changes in Star Ratings by Food Product
Categories
To better understand the impact of the Guiding Stars system, the above
analyses of the supermarket transaction data were repeated across 11 food

0.003
(0.003)
23,429

−0.035***
(0.006)
23,429

0.000
(0.003)
23,429

Sodium

Trans Fat

Saturated
Fat

0.001
(0.002)
23,429

0.006**
(0.002)
23,429

−0.001
(0.001)
23,429

−0.015***
(0.003)
23,429

Sugar

0.045***
(0.007)
23,429

Omega-3 Fatty
Acids

0.004
(0.002)
23,429

Total
Fat

Clustered standard errors in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001.
Each reported coefficient estimate in this table is obtained from a separate regression. Weekly, day of week, and store fixed effects are included in each
regression. Results are weighted by Universal Product Code (UPC). The data compare intervention (Loblaws) relative to control (Zehrs) supermarkets from
June 1, 2012, to February 28, 2013, with the postimplementation period after August 10, 2012. The unit of observation is store-day. Results rounded to
the nearest thousandth.

Supermarket
transaction data
Observations
(store-day)

Supermarket
transaction data
Observations
(store-day)

Protein

Dietary
Fiber

Calories

Table 4. Estimated Effect of the Guiding Stars System on the Log (Nutritional Effects per Product [ie, UPC] Purchased)
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product categories: baby foods; baking and spices; beverages; grains and
breakfast cereals; condiments and sauces; dairy and eggs; desserts and
snacks; fruits and vegetables; health foods; meats, fish, and legumes;
and mixed dishes, soups, and sides. Examining the intensive margin,
the estimated treatment effect of the Guiding Stars system within each
of the 11 food product categories are shown in Table 5. Generally, results
indicate the effect of the Guiding Stars system on shoppers’ purchases
varied in direction and magnitude across food product categories. Significant increases in the mean share of 3-star products purchased were
observed in the grains and breakfast cereals; dairy and eggs; fruits and
vegetables; and, meats, fish, and legumes categories, while significant
increases in the mean share of 1- and 2-star products purchased were
seen in the dairy and eggs; and mixed dishes, soups, and sides categories.
Significant increases in the mean share of 0-star products purchased were
observed in the meats, fish, and legumes, and mixed dishes, soups, and
sides categories. Significant decreases in the mean share of 0-star products purchased were observed in the beverages; dairy and eggs; and
fruits and vegetables categories, while significant decreases in 1- and
2-star products purchased were found in fruits and vegetables; grains
and breakfast cereals; and meat, fish, and legumes. Anomalous trends
were observed in the baking and spices; condiments and sauces; and
health foods categories, such that the share of 2- and 3-star products significantly decreased in the baking and spices and condiments and sauces
categories, and the share of 1- and 3-star products purchased decreased
and 0-star products purchased increased in the health foods category.

Exit Surveys: Awareness, Understanding,
Self-Reported Use, and Trust of the Guiding
Stars System
Sample characteristics. Sample characteristics are displayed in Table 6.
Significant differences across stores were observed for some sociodemographic, shopping-related, and nutrition-related factors; these were
accounted for in the regression analyses described below.
Awareness of the Guiding Stars System. Six months following implementation, significantly more consumers in intervention supermarkets
with the Guiding Stars system reported noticing “stars on the shelftag” than in control supermarkets without Guiding Stars (9.7% vs 0%,
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Table 5. Estimated Effect of the Guiding Stars System on the Log (Share of

Star Rating per Product Purchased [ie, UPC]) by Food Product Category
Food Category

0-Star
Share

−0.012
(0.013)
Baking and spices
0.003
(0.002)
Beverages
−0.026***
(0.006)
Grains and
0.003
breakfast cereals (0.004)
Condiments and
−0.001
sauces
(0.004)
Dairy and eggs
−0.027***
(0.002)
Desserts and
−0.001
snacks
(0.001)
Fruits and
−0.082***
vegetables
(0.011)
Health foods
0.014*
(0.007)
Meats, fish, and
0.010***
legumes
(0.003)
Mixed dishes,
0.006**
soups, and sides
(0.002)
Observations
(store-day)
23,429
Baby foods

1-Star
Share
0.000
(0.025)
−0.008
(0.020)
−0.005
(0.012)
0.009
(0.005)
−0.005
(0.014)
0.035***
(0.005)
−0.009
(0.009)
−0.054***
(0.018)
−0.024**
(0.009)
−0.008
(0.010)
0.005
(0.010)
23,429

2-Star
Share

3-Star
Share

−0.014
0.009
(0.031)
(0.008)
−0.046** −0.093***
(0.014)
(0.019)
0.007
-0.038
(0.007)
(0.039)
−0.043*** 0.053***
(0.006)
(0.011)
−0.055*** 0.023
(0.016)
(0.012)
0.000
0.050***
(0.008)
(0.005)
−0.023
0.012
(0.016)
(0.021)
0.016
0.006***
(0.013)
(0.002)
−0.032**
0.003
(0.011)
(0.012)
−0.221*** 0.015*
(0.015)
(0.006)
0.056** −0.032
(0.019)
(0.021)
23,429

23,429

Clustered standard errors in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001.
Each reported coefficient estimate in this table is obtained from a separate regression.
Weekly, day of week, and store fixed effects are included in each regression. Results are
weighted by Universal Product Code (UPC). The data compare intervention (Loblaws)
relative to control (Zehrs) supermarkets from June 1, 2012, to February 28, 2013, with the
postimplementation period after August 10, 2012. The unit of observation is store-day.
Results rounded to the nearest thousandth.

respectively; OR = 83.6; 95% CI: 9.1-786.2; p < 0.0001; as shown
in Online Appendix F). Shoppers aged 25–44 years were significantly
more likely to be aware of Guiding Stars, as compared to those aged
45–64 years (OR = 2.8, 95% CI: 1.3-6.0; p = 0.01) (Table 7). No other

Sociodemographic Characteristics
Age
18-24y
25-44y
45-64y
65+y
Gender
Male
Female
Education
Above high school
diploma
High school or less
Ethnicity
Nonwhite
White
Perceived weight status
Overweight
Underweight
About right weight
Household size
Mean (SD)

Participants by Supermarket Condition (n = 783)

7
92
223
77
97
304
337
63
66
329
191
8
202
(1.2)

15.8
16.7
83.3
47.6
2.0
50.4
2.67

n

1.8
23.1
55.9
19.3
24.2
75.8
84.3

%

Intervention
(n = 401)

33.6
10.6
89.4
52.0
2.4
45.6
2.8

5.7
30.2
44.2
20.0
33.0
67.0
66.4

%

126
40
336
194
9
170
(1.4)

21
112
164
74
125
254
249

n

Control
(n = 382)

0.0708b
Continued

0.4016a

0.0144a

<.0001a

0.0065a

0.0007a

P Value

Table 6. Sociodemographic Characteristics, Shopping Habits, and Food-Related Knowledge and Behaviors of Exit Survey
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b One-way

test was conducted to compare across supermarket conditions.
ANOVA was conducted to compare across supermarket conditions.

a Chi-square

Shopping and Label-Reading Habits
Main supermarket
Yes
No
Shopping purpose
Small shop
Convenience shop
Other shop
Large shop
Primary meal-planner
Yes
Shared equally
No
Primary shopper
Yes
Shared equally
No
Shopping for someone with
Yes
health conditions
No
Mean time spent in store
Mean (SD)
Use of nutrition facts table
Yes
No
Nutrition Knowledge
Perceived nutrition knowledge
Knowledgeable
Not knowledgeable
Objective nutrition knowledge
Correct
Incorrect

Table 6. Continued

256
144
203
138
4
56
314
60
27
325
57
19
140
261
(17.3)
263
127
260
141
157
244

64.8
35.2
39.2
60.9

n

64.0
36.0
50.6
34.4
1.0
14.0
78.3
15.0
6.7
81.1
14.2
4.7
34.9
65.1
27.5
67.4
32.6

%

Intervention
(n = 401)

57.7
42.3
30.9
69.1

69.3
30.7
61.3
22.0
0.3
16.5
72.3
10.7
17.0
75.7
12.6
11.8
39.0
61.0
33.4
59.5
40.5

%

217
159
118
264

264
117
234
84
1
63
276
41
65
289
48
45
149
233
(21.8)
226
154

n

Control
(n = 382)

0.0155a

0.0415a

<.0001b
0.0218a

0.2355a

0.0015a

<.0001a

0.0007a

0.1171a

P Value
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Intervention
83.6 (9.1, 768.2)
Control
Referent
Age
18-24y
1.5 (0.1, 28.9)
25-44y
2.8 (1.3, 6.0)
45-64y
Referent
65+y
0.5 (0.1, 1.6)
Gender
Female
0.6 (0.2, 1.5)
Male
Referent
Education
Above high
0.6 (0.2, 1.5)
school
High school or less
Referent
Ethnicity
Nonwhite
1.2 (0.5, 2.9)
White
Referent
Perceived weight Overweight
0.9 (0.4, 1.7)
status
Underweight
2.4 (0.3, 20.7)
About right
Referent
weight
Household size
1.0 (0.8, 1.3)

Supermarket

OR (95% CI)

P
Value
OR (95% CI)

0.88

0.65
0.42

0.66

0.9 (0.7, 1.3)

Referent
1.4 (0.6, 3.3)
Referent
0.8 (0.4, 1.6)
2.6 (0.3, 21.8)
Referent

OR (95% CI)

0.70

0.63
0.34

0.49

Referent
0.5 (0.1, 2.9)
0.48
Referent
0.8 (0.2, 3.4)
0.81
14.8 (1.8, 122.7) 0.01
Referent

0.44

0.52
0.12

0.12
0.01

0.005

P
Value

Model 3
Self-Reported Use

0.0001 38.4 (3.1, 481.1)
Referent
0.61
11.0 (0.5, 227.4)
0.01
6.4 (1.5, 27.4)
Referent
0.35
0.4 (0.03, 6.0)
0.12
0.4 (0.1, 1.3)
Referent
0.34
0.5 (0.1, 2.7)

P
Value

Model 2
Understanding

<.0001 71.1 (8.2, 619.2)
Referent
0.79
2.1 (0.1, 38.5)
0.01
2.9 (1.3, 6.3)
Referent
0.23
0.6 (0.2, 1.8)
0.28
0.5 (0.2, 1.2)
Referent
0.33
0.6 (0.2, 1.6)

Model 1
Awareness

Awareness, Understanding, Self-Reported Use, and Trust of Guiding Stars (n = 783)

0.1 (−0.03, 0.2)

Referent
0.4 (−0.03, 0.7)
Referent
0.1 (−0.2, 0.4)
−0.7 (−1.6, 0.3)
Referent

0.55
0.18

0.07

0.20

0.17
0.78

0.04
0.04

P
Value

0.15
Continued

−1.1 (−2.1, −0.1)
−0.4 (−0.7, −0.02)
Referent
0.3 (−0.1, 0.7)
0.1 (−0.3, 0.4)
Referent
−0.2 (−0.6, 0.1)

Mean
Difference
(95% CI)

Model 4
Trusta

Table 7. Relationship Between Consumer Sociodemographic, Grocery Shopping, and Nutrition-Related Characteristics and
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Yes
No
Small shop
Convenience
shop
Other shop
Large shop
Primary meal
Yes
planner
Shared equally
No
Primary shopper Yes
Shared equally
No
Use of nutrition Yes
No
facts table
Shopping for
Yes
someone with No
health
conditions
Time spent in
store

Main
supermarket
Shopping
purpose

Table 7. Continued

1.0 (1.0, 1.0)

0.3 (0.01, 12.9)
Referent
1.5 (0.2, 10.7)
3.0 (0.4, 21.3)
Referent
5.0 (0.3, 71.2)
1.3 (0.1, 22.1)
Referent
0.6 (0.3, 1.3)
Referent
1.7 (0.8, 3.4)
Referent

1.1 (0.5, 2.2)
Referent
0.6 (0.2, 1.5)
0.6 (0.2, 1.7)

OR (95% CI)

Model 1
Awareness

0.04

0.15

0.19

0.24
0.85

0.66
0.28

0.52

0.26
0.35

0.84

P
Value

1.0 (1.0, 1.0)

0.4 (0.01, 14.3)
Referent
1.6 (0.2, 10.5)
2.5 (0.4, 17.3)
Referent
4.4 (0.3, 54.6)
1.3 (0.1, 20.5)
Referent
0.8 (0.4, 1.8)
Referent
1.4 (0.7, 2.9)
Referent

1.0 (0.5, 2.2)
Referent
0.6 (0.2, 1.5)
0.5 (0.2, 1.5)

OR (95% CI)

0.05

0.36

0.60

0.29
0.85

0.64
0.35

0.59

0.30
0.24

0.96

P
Value

Model 2
Understanding

OR (95% CI)

P
Value

Model 3
Self-Reported Use

−0.005 (−0.01,
0.004)

0.7 (−0.8, 2.1)
Referent
0.4 (−0.3, 1.1)
0.4 (−0.3, 1.1)
Referent
−0.1 (−0.9, 0.7)
0.2 (−0.6, 1.0)
Referent
−0.1 (−0.4, 0.2)
Referent
0.1 (−0.2, 0.4)
Referent

0.1 (−0.1, 0.4)
Referent
−0.02 (−0.4, 0.4)
−0.1 (−0.5, 0.4)

Mean
Difference
(95% CI)

Model 4
Trusta

Continued

0.28

0.61

0.67

0.79
0.67

0.23
0.27

0.38

0.94
0.73

0.33

P
Value
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Yes
No

Knowledgeable
Not
knowledgeable
Correct
Incorrect

0.15

0.10

1.8 (0.9, 3.5)
Referent

P
Value

1.8 (0.8, 3.9)
Referent

OR (95% CI)

Model 1
Awareness

1.9 (0.9, 3.9)
Referent

1.7 (0.7, 3.7)
Referent

OR (95% CI)

0.08

0.22

P
Value

Model 2
Understanding

Abbrevations: OR = odds ratio, CI = confident interval.
a Models for “Trust” restricted to participants within intervention supermarkets only (n = 401).

Perceived
nutrition
knowledge
Objective
nutrition
knowledge
Trust Guiding
Stars
Understand
Guiding Stars

Table 7. Continued

2.1 (1.2, 3.7)

OR (95% CI)

0.02

P
Value

Model 3
Self-Reported Use

0.0001

0.85

−0.03 (−0.3, 0.3)
Referent

0.9 (0.5, 1.4)
Referent

0.18

P
Value
−0.2 (−0.5, 0.1)
Referent

Mean
Difference
(95% CI)

Model 4
Trusta
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covariates were significantly associated with awareness of the Guiding
Stars system.
Understanding the Guiding Stars System. Overall, 8.7% of shoppers in
intervention supermarkets understood that the stars on the product shelf
tag reflect “health,” “nutrition,” or “diet” (X2 = 34.9, p < 0.0001), and
89.7% among those who were aware of the Guiding Stars understood
it. Significantly more shoppers in intervention supermarkets were more
likely to understand Guiding Stars compared to shoppers in the control
condition (OR = 71.1, 95% CI: 8.2-619.2; p < 0.0001). Age was
positively associated with understanding, whereby shoppers aged 25-44
years had higher odds of understanding the labelling system relative to
those aged 45-64 years (OR = 2.9, 95% CI: 1.3-6.3; p = 0.01) (see
Table 7).
Self-Reported Use of the Guiding Stars System. In total, 2.0% of shoppers
in intervention supermarkets with the Guiding Stars system reported
using the nutrition labelling system when choosing foods (X2 = 7.7,
p = 0.008); self-reported use reached 22.9% among those who were
aware of and understood Guiding Stars. Shoppers in intervention supermarkets were significantly more likely to report using Guiding Stars
compared to shoppers in control supermarkets (OR = 38.4, p < 0.005).
As shown in Table 7, compared to those aged 45-64 years, the shoppers
who were aged 25-44 years (OR = 6.4, p = 0.01) were significantly
more likely to report using Guiding Stars. Moreover, participants who
perceived themselves as underweight were more likely to report using
the Guiding Stars system compared to those who perceived themselves
as about the right weight (OR = 14.8, p = 0.01), and participants with
higher levels of trust for the Guiding Stars system were more likely to
report using it to choose foods in the supermarket (OR = 2.1, p = 0.02)
(see Table 7).
Trust of the Guiding Stars System. Measured on a 5-point scale (1 =
not trustworthy to 5 = extremely trustworthy), results of the distribution of responses for trust of the Guiding Stars labels among shoppers in intervention supermarkets exposed to the nutrition labelling
system, and not in control supermarkets, showed the mean score was
2.8 (SD = 1.3). Trust was negatively associated with age, whereby
shoppers aged 18-24 years (β = −1.1, p = 0.04) and 25-44 years
(β = −0.4, p = 0.04) reported significantly lower levels of trust for
Guiding Stars as compared to those aged 45-64 years (see Table 7).
However, shoppers who were aware of the labelling system had
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significantly higher levels of trust for the nutrition labelling system
(β = 0.9, p = 0.0001).
Understanding of Zero Stars and Support of On-Shelf Nutrition Labels
in Supermarkets. Under the Guiding Stars system, products earn a 0star rating or do not have a rating on the shelf tag because the food
(1) does not meet the nutritional requirements for stars, (2) has not
yet been rated, (3) contains fewer than 5 calories per serving, or (4)
does not qualify to be rated under the Guiding Stars system. After
viewing an image of 3 breakfast cereals on a supermarket shelf, 2 carrying
stars on the shelf tag and 1 without stars on the shelf tag, a total of
53% of participants were able to correctly report at least one reason
a shelf tag would not carry a star symbol, and 47% reported “I don’t
know.”
On a scale from 1 (disagree) to 5 (strongly agree), the largest proportion of participants strongly agreed with having on-shelf nutrition
labels in supermarkets in both the intervention (70.6%) and control
(44.5%) supermarkets (Online Appendix G), and the mean score was 4.5
(SD = 0.9) and 4.2 (SD = 0.9) in intervention and control supermarkets,
respectively (t = 5.8, p < 0.0001).

Discussion
This article presents the first study in Canada and one of the few studies
internationally to examine the impact of a large-scale on-shelf nutrition labelling system, Guiding Stars, on consumer food purchases in
supermarkets. Guiding Stars is a proprietary nutrition labelling system
that is consistent with evidence-informed recommendations for welldesigned labels, except for not labelling 0-star products. The goal of the
Guiding Stars system is to provide a simple at-a-glance rating of the
nutritional density of food products on retail shelf tags in the supermarket, thereby reducing the complexity and difficulty in understanding
mandatory nutrition facts labels. Capitalizing on a natural experiment,
we used supermarket transaction data to assess how consumer foodpurchasing patterns in supermarkets in Ontario, Canada, changed after
the implementation of the Guiding Stars system, as well as exit surveys with supermarket shoppers to examine the underlying mechanisms
associated with this change, including awareness, understanding, trust,
and self-reported use of the labelling system.
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Results of this natural experiment study show that the introduction
of an on-shelf nutrition labelling system led to small but significant
increases in the proportion of food purchased in the supermarket with
higher star ratings over a 6-month period. The magnitude of the labelling system’s effects on food-purchasing patterns are consistent with
results of the previous evaluations of the Guiding Stars system in US
supermarkets;36-38 however, the current study extends earlier investigations by demonstrating the impact of this labelling system over millions
of transactions across all food product categories in supermarkets. Although the size of the effect attributed to the introduction of this system
is modest, small positive changes in the nutritional quality of food purchases across millions of shoppers in a national supermarket retailer
could have sizable population effects on diet-related health conditions.
Moreover, after the introduction of Guiding Stars there was a significant
increase in the number of products purchased per transaction, price per
product purchased, and revenues in intervention supermarkets relative
to control supermarkets. It is possible these increases are due to 2 factors.
First, the Guiding Stars labels signal consumers to place more weight
on nutrition relative to other factors affecting their food-purchase decisions, such as price. Second, healthier foods offered in supermarkets
tend to have relatively higher price points per serving than less healthy
foods,52,53 and as consumers are encouraged to shift toward choosing
healthier foods, the price per product purchased and supermarket revenues increase. This is one of the first studies to report the impact of
an on-shelf nutrition labelling system on supermarket sales, key information that was specifically requested by the US National Academies
to determine the impact that FOP and on-shelf nutrition information
has on food-purchasing patterns and sustainability of the intervention in
supermarkets.20 The combination of promising effects and high external
validity of this study suggests that implementing a simple, standardized point-of-sale nutrition labelling system, such as Guiding Stars, in
supermarkets may be a valuable intervention for supporting consumers
in making more informed and nutritious food choices, as well as a
sustainable option for supermarket retailers. Future research is needed,
however, to examine the impact of nutrition labelling systems while
also considering the price of food to better understand the interplay of
increased access to nutrition information and the affordability of food
on consumer purchasing behaviors in supermarkets, especially among
lower socioeconomic groups.

524

E. Hobin et al.

The direction and magnitude of the effect of the Guiding Stars system varied by food product category. Shifts toward purchasing products
with 3-star ratings were found in the grains and breakfast cereals; dairy
and eggs; fruits and vegetables; and meats, fish, and legumes categories.
Consistent with previous evidence, the positive shifts in these categories
indicate that nutrition information is more likely to be sought and,
applied to products that at the outset are regarded as more healthy.54 It
is also plausible that the positive shifts toward 3-star products may be
caused by the within-category variability of products with star ratings.
For example, in product categories with low within-category variability of star ratings, such as desserts and snacks (mainly 0-star products),
there was little to no change in the proportion of products purchased
with or without star ratings. It is plausible that food product categories with greater within-category heterogeneity in star ratings allow
consumers to have a wider range of alternative products to switch to
within the category and thus greater opportunity to find a higher-rated
product that satisfies their preferences. However, causes for the negative
shifts in products purchased with star ratings in the baking and spices;
condiments and sauces; and health foods categories are less clear. For
the baking and spices, and condiments and sauces categories, earlier
evidence suggests consumers seldom search for nutrition evidence on
pleasure foods, as they are more concerned about taste than the healthfulness of these products and believe that healthier foods do not taste as
good.55,56 Therefore, it is possible that consumers associated higher star
ratings with poor taste and avoided purchasing these products. Foods in
the health food category (eg, protein bars and organic cereals) are generally located in one designated area in the supermarkets participating
in this study and it is possible consumers may disregard the star ratings
for these products as earlier evidence suggests “health food products”
are often perceived as more nutritious despite the fact that these foods
commonly contain the same or higher amounts of calories and negative
nutrients as their counterparts.57
Although individual dietary intake was not measured in the current
study, the shifts in food-purchasing patterns after the introduction of
the Guiding Stars system in intervention supermarkets translated into
measurable shifts in the amount of nutrients purchased, including items
purchased with less trans fat and sugar, and more fiber and omega3 fatty acids. Therefore, choosing products with higher star ratings
may offer a means to reduce intake of negative nutrients and increase
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positive nutrients. However, the nutritional benefits were minimal and
it is notable that there was no significant change in the amount of
calories purchased. One potential explanation for the minimal nutritional benefits and lack of effect on the amount of calories purchased is
that the Guiding Stars system has stronger effects on within-category
substitutions versus across-category substitutions. For instance, shoppers
using the Guiding Stars system to purchase pasta sauce may have shifted
their food purchases from a premade pasta sauce with a 0-star rating to a
sauce with less added sugar and a 1-star rating, rather than shifting from
a premade pasta sauce to fresh tomatoes, which receive a 3-star rating.
This explanation is consistent with previous evidence suggesting that
consumers use FOP and on-shelf nutrition labels to make comparisons
between different versions of the same type of product, but not across
product categories.24,54,58 Therefore, despite applying universal FOP or
on-shelf labels on all products throughout a supermarket with the intent
of pushing consumers toward foods of the highest nutritional quality (eg,
fruits and vegetables), consumers may tend to use the labelling systems
to seek out the “healthiest” product within the category and not switch
to products in other categories. More research is needed to determine the
effect of Guiding Stars on consumers’ food-purchasing behaviors over
time, including the substitution of products within and across product
categories in the supermarket. It is conceivable that in addition to a
simple point-of-sale nutrition labelling system, complementary interventions may be required, such as choice architecture interventions that
position allied food products in proximity to each other in order to facilitate across category comparisons and substitutions toward the healthiest
foods.
It should be acknowledged that the algorithm used by Guiding Stars
to determine the star rating of a given food is proprietary, was not
validated in this study, and requires further validation. There is currently no scientific agreement on how to determine the best nutritional profile of a given food, and Guiding Stars is one of many nutrition labelling systems applying varying algorithms that claims to be
based on the prevailing scientific knowledge about diet and health.59,60
Therefore, future work is needed to better understand if increased consumption of foods rated as “more nutritious” according to the Guiding Stars ratings are associated with better diet quality and health
outcomes.

526

E. Hobin et al.

Lastly, results of the exit survey data indicate that 6 months after implementation, a modest proportion of consumers were aware of,
understood, and trusted the Guiding Stars system in intervention
supermarkets with the labelling intervention, and a small but significant proportion of consumers reported using this system when making
decisions about food purchases. However, consumers strongly supported
the use of nutrition labelling systems in supermarkets. The modest levels of consumer awareness, understanding, and trust of the Guiding
Stars system may be one explanation for the small impact on consumers’
food-purchasing behaviors observed in the transaction data. Although
in-store educational and promotional materials, including brochures and
aisle signage, were displayed when the Guiding Stars system was implemented in supermarkets in Ontario, the supermarket is a distracting,
noisy purchase environment, flooded with choices and various marketing and promotional messaging. To reduce “information clutter” and
enhance the Guiding Stars system’s effectiveness in helping consumers
navigate consumer food choices and purchases when shopping, a more intensive and ongoing education and promotion campaign may be required
to enhance consumer awareness, understanding, and trust of the labels,
which could then lead to higher levels of use. Indeed, the US National
Academies acknowledged the importance of implementing a sustained
education and promotion campaign alongside a FOP labelling system.20
An enhanced promotional campaign with advertisements on television,
on radio, and in newspapers was conducted in Loblaw supermarkets in
Canada starting in January 2015. Further research is required to evaluate the additional contribution of the enhanced promotional campaign
and strengthened implementation efforts on the impact of the Guiding
Stars system for improving the nutritional quality of consumer food
purchases.
It is also plausible that relatively few consumers were aware of the
Guiding Stars system because the star symbols are only displayed on the
shelf tags of products that earn 1, 2, or 3 stars, and not on products that
earn a 0-star rating. Approximately 52% of products in Loblaw supermarkets earn a 0-star rating overall, and these 0-star products represent
over 80% of some product categories, such as desserts and condiments,
yet no rating or symbol is displayed on shelf tags to communicate to
consumers that these 0-star products have been categorized as relatively less nutritious. The fact that 0-star products do not display a star
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symbol on the shelf tag—and that they represent such a large proportion
of products—is problematic, as 47% of shoppers exposed to Guiding
Stars in the current study were confused when asked to interpret the
meaning of a shelf tag without a star symbol. Previous evidence suggests that consumers tend to not notice or overlook nonoccurrences of
a nutrition rating symbol even though the absence of a label may have
implications for health; hence, according to the US National Academies,
a key recommendation for effective FOP systems is to apply labels to all
foods in a supermarket.61 Evidence from the current study indicating
consumer confusion about nonlabelled foods is critical data for informing international best practices for FOP nutrition labelling systems, as
some recently developed government-sponsored FOP systems do not label all foods, but only label foods designated as either the least or most
nutritious foods.14 For example, the FOP systems recently mandated in
Chile and currently being considered in Canada do not label all foods
but display warning labels only on foods that exceed a threshold for
nutrients of greatest public health concern (eg, sodium and saturated
fat).15,28 More studies evaluating the impact of FOP and on-shelf nutrition labelling systems in real-world settings are needed to determine,
when shopping in supermarkets, if consumers are more likely to notice and use nutrition labelling systems that visibly label all products
throughout the supermarket, as compared to systems that label only the
least or most nutritious products.
This study has several limitations. Although food purchases are predictive of consumption, the effects of the nutrition labelling system on
actual changes in dietary consumption and health status were not assessed in the current study. Future research should consider examining
the effect of nutrition labelling systems on nutrition-related health outcomes, such as weight status, hypertension, cardiovascular disease, and
premature death. However, longer-term longitudinal research will likely
be required to test these outcomes as reduced morbidity and mortality
may take a decade or more to achieve.
Also, the results may not be generalizable to all shoppers in other
supermarket banners in Canada as the current study was limited to
shoppers in Loblaws, Zehrs, and Superstore supermarket banners, which
are regarded as “marketplace stores,” and did not include shoppers in
discount supermarket banners. As a result, the study sample is likely
to be relatively well educated and have a higher socioeconomic profile,
and thus, according to previous research, have a greater interest in
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food and nutrition and be more likely to use nutrition information in
food-purchasing decisions as compared to their less educated and lowerincome counterparts.56

Conclusion
An unhealthy diet is one of the most serious and prevalent risk factors for chronic disease in the developed world and many consumers
have expressed a desire for tools to help them make more informed and
healthier food purchases. This research examines a natural experiment
using supermarket transaction data and exit surveys with supermarket
shoppers to confirm that facilitating the understanding of nutritional
information through the provision of simple, standardized nutrition labels at the point of sale, such as the Guiding Stars system, encourages
consumers to make shifts toward purchasing food products with higher
nutritional ratings. The shifts in consumer food purchases tend to vary
across product food categories, with significant shifts toward 3-star purchases observed in the grains and breakfast cereals, dairy and eggs, fruits
and vegetables, and meat, fish, and legumes categories, but not in other
food product categories. Further increases in consumer awareness, understanding, and trust of the Guiding Stars system through education
and promotion campaigns may lead to additional increases in the proportion of products purchased with a higher star rating. More research
is needed to determine if displaying nutrition ratings on all product
labels within a supermarket, including the products with the least nutritious profile, increases consumer use. Given this pattern of findings,
policymakers should still consider on-shelf nutrition labelling systems
designed according to evidence-informed recommendations, but should
move forward with caution until research has confirmed optimal label
design and clarified the mechanisms through which dietary intake is
improved and associations with nutrition-related health outcomes have
been observed.
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